INTRODUCTION

DSC and SDS-PAGE analysis
DSC was performed on a UL Vac DSC-7000 (SonkuRiko, Japan) equipped with a thermal analyzer. Triplicate samples (15-20 mg) were weighed in aluminum pans and then sealed. The scanning temperature was 25-99°C at a heating rate of 10°C/min. A reference containing 12-13 mg of distilled water was used. The instrument temperature was calibrated using Indium. After DSC analysis, the sample pans were punctured and then dried at 105°C overnight for weight determination. The enthalpy of muscle proteins denaturation was also collected. Electrophoretic behavior of muscle proteins was carried out by the method of Laemmli (1970) . One gram of M. longissimus dorsi was homogenized, centrifuged and washed three times using five volumes of washing buffer (pH=7.6). After final centrifuged, the myofibril pellet was then suspended in 5 ml of 0.05 M sodium phosphate solutions. A 20 µl of extracted proteins were loaded into the 7.5-20% gradient SDS-PAGE gels and run at 100 V electrophoretic tank (ATTO, Japan) for approximately 6 h at room temperature.
Statistical analysis
Data were analyzed using a statistics software package (SAS, 1995) . The GLM system was used to calculate regress correlation. When significant (p<0.05) overall differences were found, differences between individual means were then assessed by Duncan's multiple range tests.
RESULTS AND DISCUSSION
The result of pH values and total bacterial count are shown in Figure 1 and 2 respectively. After being stored at 25°C for 24 h, the sample pH values decreased with storage time then increased. The pH values of pork stored at -2°C dropped more slowly than those of pork stored at 25°C. Initial numbers of bacterial count were 10 6 CFU/g, and then increased to 10 8 CFU/g of 25°C and 10 7 CFU/g of -2°C after 24 h. In early stage (12 h) bacterial counts of the sample stored at 25°C reached initial spoilage levels of 10 8 CFU/per gram. These results showed that when fresh pork is kept at high temperature, the sanitation of the pork samples obtained from a traditional meat market is insufficient.
The concentrations of VBN are shown in Figure 3 , indicating the noticeable degradation in muscle proteins stored at higher temperature. Chen and Guo (1992) reported that accumulation of NH 3 related products might result in pH values above 8.0. However, the increased in pH value can be caused by enzyme or spoilage bacteria proteolytic activity (Hofmann, 1988) . Furthermore, it may play an important role in affecting pork quality during storage.
The changes of ATP-related compounds for the pork stored at -2°C and 25°C are shown in Figure 4 . ATP concentration depleted faster in the samples stored at 25°C than in those stored at -2°C. This result agrees with a report from Chen et al. (1992a) meat when stored at 25°C for 8 h. Normally, when ATP depletion occurs after slaughter, nucleotide-related compounds are ranked in the following order: ADP, AMP, IMP, inosine as well as hypoxanthine (Okuma and Watanabe, 2002) . The results showed in the figure suggest that even stored at 25°C or -2°C the sample IMP level began increasing in the initial stage. However, after 12 h the IMP depletion rate was higher in the sample stored at 25°C. It was found that only little IMP degradation occurs at -2°C as well as inosine and hypoxanthine still remain at a lower level. At the same periods, the amounts of hypoxanthine and inosine only increased at the higher temperature. The results showed that the IMP levels of the samples increased in the early stage of the storage, regardless the treatments. However, the IMP level was found remarkable decrease at 12 h time point only in the sample stored at 25°C, but not in the -2°C group, suggesting that the lower storage temperature may limit IMP degradation. K-value, an indicator of meat freshness was reported by Boyle et al. (1991) . In general, K-value is the best indices to evaluate of fish freshness, this parameter correlate well with storage quality. This value coincides with the 60% limit set by Ehira (1976) . We found that the K-value of pork stored at 25°C for 24 h rose to 44% and increased with time ( Figure 5) ; this is close to spoilage stage, however the Kvalue of the pork stored at -2°C remained lower (0.7%) as described by Watanabe et al. (1992) . Figure 6 shows the changes in the electrophoretogram of myofibrillar proteins in the pork stored at -2°C and 25°C. The bands of myofibrillar proteins in the sample stored at -2°C remained stable during storage, and then 30 K Dalton component appeared on the electrophoretogram for all the pork samples and increased with postmortem time.
DSC thermal property analysis is shown in Figure 7 and 8. The exothermic peak and two endothermic peaks appeared on the thermogram of the pork stored at 25°C and -2°C for 1 h. However, the exothermic peak disappeared from the thermogram of the pork after 12 h of storage, and three endothermic peaks for myosin (Tmax 1 ), sarcoplasmic proteins (Tmax 2 ) and actin (Tmax 3 ) appeared on the thermogram. This agrees with the results obtained by Chen et al. (1992b) , who indicated that an exothermic peak disappeared from the thermogram after 12 h. This result also agrees with Stabursvik et al. (1984) , who reported that the denaturation temperature of muscle protein was lower after postmortem. Wagner and Anon (1985) found that, with a meat pH comprised within 5.4-6.2, the thermal denaturation temperature of myosin decreased when the pH decreased. In contrast, an increased in actin denaturation temperature was observed. The pH value plays an important role in protein thermal denaturation, as reported by many authors (Goodno and Swenson, 1975; Wright et al., 1977; Samejima et al., 1983; Wagner and Anon, 1985) . It was noted that the transition temperature of myosin, sarcoplasmic proteins and actin gradually decreased with time. The most noticeable change was in the sample stored at 25°C for 24 h. We found that myosin and actin had decreased to 58.83°C and 77.39°C when compared with 59.94°C and 79.11°C for the sample stored at -2°C. After an extended storage time the three transition temperatures of the sample stored at 25°C shifted to 58.58°C, 67.39°C and 76.17°C. However, a recent study by Jensen and Jorgensen (2003) indicated that a shift of Tmax to a lower temperature was possibly related to a pH within 6.6-7.7, which originated from samples with a higher pH. It is apparent from Figure 1 in that the pH value of samples were above 6.2 when stored at 25°C. In addition, in the sample stored at the higher temperature, the loss of thermal stability of protein was clearly displayed on the DSC thermogram. This is the same as results obtained by Wright et al. (1997) , who reported that a shift to lower temperature on the DSC thermogram of myosin occurred when the sample was stored at 25°C. Indeed, as mentioned above, after 36 h of storage, the hypoxanthine levels of the sample stored at 25°C nearly doubled to 0.67 mg/g (compared to 0.32 mg/g after 24 h), and that of the sample stored at -2°C nearly increased by a sixth to 0.11 mg/g (compared to 0.007 mg/g after 24 h). The same trend was also noted in K-value (53.6%), suggesting some of the DSC thermogram could be use as an indicator to evaluated pork freshness. Correlation coefficients data from Table 1 showed that three Tmax of myosin, sarcoplasmic protein and actin were linearly (R 2 above -0.74) related to most freshness parameters including K-value, VBN and hypoxanthine. The result from this study also suggest depend only ∆H data ( Wright et al. (1977) reported that the presence of an exothermal peak in the DSC thermogram of a pre-rigor rabbit at 54°C which disappeared with the onset of rigor mortis. We also found the same result in the porcine muscle within 4 h postmortem in our previous work (Chen et al., 1992b) . Park and Lanier (1988) reported similar findings when a large exothermic peak near 50°C, observed soon after slaughter, was the most striking difference between the thermogram of pre-rigor muscle compared to that of post-rigor muscle.
In this study, we conclude that the variation in denatured peaks of DSC thermograms could be affected by higher pH values. Time course changes of certain freshness parameters have trends that the related to change in Tmax transition temperature values. 
